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' Genus Quercus - often considered as Crux
Botamcarum among the taxonomists

eus (1753) — 14 species; Loudon (1839) — 150 species;

half of the 20" century — more than 300 (@rsted, Schwarz, Camus); currently > 500.
Thé'genus (and especially some sections) possesses almost all peculiarities of a taxonomically
complex group (TCG): reticulate evolution, hybridization, overlapping of key traits (continuous
variation); species boundaries and species delineation difficult.

Recently — two important works: Denk et al. (2017) — updated infrageneric classification; Kremer
& Hipp (2020) — Oaks: an evolutionary success story (New Phytol.)
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% In Bulgaria T
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y i/?éﬁé‘?sky (1891, 1898) — six species Oak forests ~ 24 % /"-1,
.« ¥ t@j\ahoff & Stefanoff — 8 (9) species Wi

« The last summarization Flora of Bulgaria vol. 3. (Ganchev & Bondev 1966): 16 species (15 -
numbered), many intraspecific taxa and 8 putative hybrids (based entirely on morphology).

» Since 1966 — occasional changes — adding two new species (Q. trojana and Q.
protoroburoides sp. nova) and dropping out three (Uzunova 1987; Di Pietro et al. 2012 u np.)

» Today, 60 years later, there is an urgent need of critical reassessment of the genus taxonomy




~ In Bulgaria

The Euro+Med PlantBase - the information resource for Euro-Mediterranean

b & o
C'O n O rS I a-l taxa (SO me Of) : Euro+Med Plantbase integrates and critically evaluates information from Flora Europaea, Med-Checklist, the Flora of Macaro

I H fl h taxonomic and floristic literature. This is complemented by the European taxa of several families taken from the World Checlﬁ&_
u n Cu I O ra K . KOC and Information Service ILDIS (see credits for details). By 1st of February 2018 it provides access to the total European florg

Ta,

UerCU_S |O_ngipeS Steven This version of Euro+Med PlantBase is not updated any more. Updates can b
erucifolia Steven data portal.
mestensis Bond.

@' Details for: Quercus

Q
Q
Q.
CE
8. dalechampii Ten. (cf. DiPietro et al. 2012)
GF
Q.

I S h Source: World Checklist of Selected Plant Families {2010), copyright © The Board of Trustees o
p y p Name: Quercus L.
Nomencl. ref.: Sp. Pl.: 994, 1753
virgiliana Ten. s
h h I I h Status: ACCEPTED
b raC yp y a KOtSC y Taxonomy (this taxon is included Regnum - Plantae
in): Divisio - Tracheophyta
Subdivisio - Spermatophytina
Class - Magnoliopsida
Superordo - Rosanae
Ordo - Fagales Engl.

Putative hybrids between Q. petraea and Q. pubescens, Famila - Eagaceae Dumot.
Q. petraea and Q. frainetto, Q. cerris and Q. coccifera. - .
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t%s  Unique genepool (in most cases)




The combined (comprehensive) approach

. 3
“ }.‘h DNA — barcoding; additional Traditional (classical) morphology

taxonomic and genetic markers and morphometry

MetabolomiCS e
(chemosystematics)

Geometric morphometrics
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Leaf epidermis morphology

==

& /
J ~~Pollen morphology
. L “




@ preudosemecarpitoN Ci

Quercus Clades

Group llex
Group Cerris

Group Quercus
Outgroup/Additional taxa

. somecarpitolia Ghina

sp. Apea (1T}
2729 Lo corns Crosis
corrs Busdiests 1)

suberLigurta ()
erojana Turkey
imabirensis Turkey
carnis Grevte

sp.Croatis

<orrs Uiguria
P s dg

A Barcoding - useful but not sufficient...

trnH-psbA + matK

o0

roburt
o macranthers Turkey

Q macrocarpa USA
Q rebur UK
Q. fabri China
pu QO griiehs China
pumm O (Derxaltan
Q. iberica Turkey
0 pubescens Sardinia (IT)

Q faginea Algeria
Q Martwissiana unbknown origin
Q pubescens Greece
Q dentata untnown orign
Q mengohcaror
U Q fagines Porvugal

Q pevaesssp huguetana Spaim

macranthera A rmenia

[ITT

[/

framemo Bulgaria

petracaLatium (IT)
rebur Latium (IT)
iberxa Armenia

robur Latium (IT)

fraimemo Apulia (IT)
pyremaica Spam
pubescens Sicly (IT)
fraimeto Latium (IT)
Martwissiana Bulgaria
pubescems Croana
Q wwicanica Turbey
Q. infectoria Turkey
p— 0. serrats Kerea
p— O pOrtC I unhn orign
p— 0 pubescens Spain
Q robur Spam
\m Q infectoria Lebanen

Q protoroburoes Buigara
Q infectoria Cyprus
Q canartensis Algeria
Q alenaKorea
Q wsranica Porrugal
Q rebur Ulraine
Q macranthera Turhoy
Q haas Turh oy
Q camariensis Spain
Q pyrenaica Fra

JA|

pubescens Latum (IT) |




*‘\“DNA barcoding and other markers - further steps"’ *’zp,

Marker
trnH-psbA
matK
ITS2

matK+trnH-psbA

Species

Q. robur

Q. frainetto

Q. hartwissiana

Q. protoroburoides
Q. petraea

O nolvecarna

Type

chloroplast

chloroplast

nuclear

chloroplast -
combination

trnH-psbA (1)
4

4

Length (bp)
690
550-580
363-373
1240-1290
matk (2) 1TS-2 (3)
3 4
2 2
2 2
1 1
3 5

Markers applied to date — good estlmate;bﬁ‘r’_ -
variation among the groups of species and WLt :
groups of populations, but insufficient for ’{"’{
taxonomic purposes. Genealogy!

Including new markers and their combinations:
petD group Il intron, ycf-1...

Including chloroplast and nuclear

microsatellites for delineation of boundaries of
the real biological entities.

Species identification =~ «  Applying more sophisticated

only in combination

No

No

No

2 & 3, combined

2 combined

bioinformatic methods for documentlng
the variation in some regions not studied
before; comparison with published
sequences (Plomion et al. 2015).
» If possible — nuclear ITS sequences and
other approaches related to massive
genome sequencing. W
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Leaf Morphology, Taxonomy and Geometric
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' Q. Protoroburoides — 2 | Q. mestensis




Still to be addressed

Secondary metabolites — the preliminary screening study revealed that the
variation is higher within species than between species. Hope to find at least
quantitative differences at the species level.

Ecology — works in several but not all case studies. Q. robur and Q. petraea
s.l. do not meet; Evident differences between Q. pedunculiflora (in most cases
in the lowlands) and Q. mestensis (800-900 m a.s.l.).

Reproductive biology — relatively uniform among the species of the same
subgenus (1-year reproductive cycle in subgenus Quercus and 2-year
reproductive cycle in subgenus Cerris.

Combined evaluation (simplified variant of Omega) — it’s a long way to
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Thank you for the attention! E
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